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1 
This invention relates te cathode ray storage 
tubes for use in position and direction finding 
and more particularly te targets for such tubes. 
It is an object of this invention te provide 
electrical means for storing and vlewing cathode 
ray beam traces for seine rime after the trace is 
completed as an improvement over existing 
methods using fluorescent materials having an 
appreciable afterglow. 
Another object of the invention ls te provide 
a means of viewlng stored cathode ray beam 
traces at higher light level than is possible with 
fluorescent materials of the afterglow type. 
Another object of the invention is te provide 
a ,means of adjusting the time of storage of such 
traces af will. 
Another object of this invention is te pr0vide 
a novèl targèt for storage of cathode ray signais 
in a radar system which may be converted te 
visible indications in a standard television or 
other design tube. 
Another object of the lnv,entlon is te provlde 
a signal target capable of more efficient use In 
storage tubes. 
Another object of the invention is te provi¢te 
a signal target having a layer adapted te emit 
secondary electrons when bombarded by the 
take-off beam, and te reduce the escale of sec- 
ondary electrons when bombarded by the put-on 
beam. 
Another object is te provide a ignl target 
wh!ch emit electrons unde« bombardment of a 
beam of predetermined velocity and which wil! 
have reduced emission of electrons under bom- 
bardment of a beam of higher vetocity. 
Another object oî the 1nvention is te provide 
a target capable of toring large signal charges 
in one scansion of the beam wh!ch are adapted 
te be removed by another beam in repeated 
scansions thereof. 
Oher objects of the invention vfll appear in 
the following description with reference te the 
drawing, in wh!ch: 
Fig. 1 is an enlarged section of a part oï the 
improved targe diagrammatically llutrating 
the structure of the target in an lnternediate 
stage of construction; 
Fig. 2 is a similar section illustrating the tar- 
get after it bas been completed; and 
Fig. 3 is a perspective view of a tube embody- 
ing the invention. 
Referring te Fig. 1 the target T compries a 
metal plate ! over wh!ch is laid a layer 2 of ma 
ter!al having a la_igh dielectlc coffrant and 
several times thick enough te top the penetra 
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tion of the electrons of a 5,000 volt beam of a 
cathode ray tube in order te avoid leakage of 
electrons through te the plate . Mater!al com- 
prising tltanates such as a mixture of pulverized 
5 barium and strontium titanate crystals will bê 
round satisfactory for th!s purpose. The mix- 
ture may be suspended in solution and settled 
on the metal, dried and baked, as is well known 
in the art. 
10 The titanate layer 2 is then covered by a rhin 
film 3 of collodion. This may be applied by 
immersing the target in a liquid such as water 
and applyLg a drop or se of collodion. The 
latter spreads out over the liquid as an extreme!y 
15 rhin layer and upon raising the target te and 
above the surface the collodion !s deposited on 
the titanium ex!de as a thin film supported by 
.the reps of the tltanate crystals. A silicon di-  
oxide film  (SiO) !s next condensed frein 
20 vapor ente the target. Subsequent heat treat- 
ment of a tube containtng my lmproved, target 
appears te liquefy the collodion film and the. 
silicon diox!de film settles ente the peaks § and 
adheres thereto. The collodion ultimately va- 
25 porizes and !s pumped out during the evacuation 
of the tube, The final structure of the tube !s 
thus as shown in Fig. 2. As thus marie the silica 
la,ver is in contact wlth the crystal peaks § and 
is spaced as at  from the recesses between the 
30 peaks. This is an important feature of the in- 
vention as if permits the trapping of Secondary 
electrons in the space wh!ch leal te the silicon 
layer only ai the peaks § as later explained. The 
peak § may be close enough together se that 
35 there are several in an area the size of a focused 
beam spot but the percentage of the titanate 
area in cont«ct w!th the silica at the peaks will 
be smalt. 
The target T may be mounted in any way in 
40 the envelope  of the tube (Fig. 3) wh!ch may be 
similar te the well known iconoscope but if has 
two guns  and 9 instead of one. Each gun may 
have the well known cathode, grid and first 
anode (net shown). One gun, say $, may con- 
45 stitute the put-on beam oÏ a radar tube. By th 
ter put-on beam if is meant that the incom- 
ing echÇ signals [rom distant objects are al- 
plied te the grid o£ the gun and the beam B 
50 appties thee gnals te target T. The gun 9 
pròduces the take-olï beam. Electromagnetïc 
unit 0 and ! ! accomplish the desired type of 
line and frame scansions. Each of these may 
compris cc41 ha-vng flelds t righ angles t 
55 each 0ther and te the axis of the respective 
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tubes. Electrostatic scarming may also be used 
for each gun when desired. 
The deflection unit 0 is connected fo a suit- 
able source such as saw tooth generators G1 fo 
provide scanning of the target by the put-on 
beam in the pattern of radial lines starting out 
from the center and changing direction slowly 
as by rotation of the deflection yoke, one revolu- 
tion taking several seconds. The deflection 
unit ! is connected to a suitable source such 
as saw tooth generators G2 fo provide a television 
scan, say 30 ïrame scans per second. These 
scanning rates are illustratiie of one method of 
operation of the tube with the novel target and, 
of course, other scanning types and rates may be 
used as may be desired. 
The put-on beam may operate ai 5,000 volts 
velocity ai the target or higher. The take-off 
beam may operate ai a lower voltage such as 
1,000 volts velocity at the target. The intensity 
of the take-off beam is also a small fraction 
that of the put-on beam B1, varying with the 
rime of storage desired. 
In operation the e!ectrons of the put-on beam 
B1 modulated by the echo signals and having 
the .5,000 volt velocity are able fo penetrate the 
silica layer 4 but are stopped by the dielectric 
layer 2. Any secondary electrons generated by 
the stopped electrons cannot escape, back 
through the sflica layer because they are of 
relatively low velocity. Some are collected on 
the inside surface of the silica layer which repels 
the others back to the surface of the titanate. 
Thus, the beam B builds up a relatively heavy 
charge pattern over the target beneath sflica 
layer 4. Due fo the high dielectric constant of 
the titanate layer these charges are stored af 
relatively low potentials. The electrons of beam 
B2 bave relatively low velocity and are unable 
to penetrate the siiica layer and therefor the sec- 
ondaries produced thereby are on the outside of 
this layer and are collected by the ring anode 
If is apparent that the take-off beam, operat- 
ing alone, would produce a condition of equilib- 
rium on which the outer surface of the target. 
would charge up fo the potential of collector 
anode 2, and the current in conductor 3 would 
be constant with unity ratio of. secondary fo pri- 
mary electrons becanse of the lack of collecting 
fleld. When beam B purs a signal charge pat- 
terri under the silica layer 4 if lowers the poten- 
tial of the silica so that the secondary electrons 
produced by the beam B2 can now be collected. 
During each scansion of the beam B a small part 
of the charge trapped under the. silica film leaks 
off through the peaks 5 and is removed by sec- 
ondary emission ïrom the silica layer. If re- 
quires a multiplicity of scansions by the beam 
B2 fo remove the charge laid down by one scan- 
sion of beam B before equilibrium is restored. 
Thns, the echo signals are stored by beam B 
and are removed only by repeated scannings of 
beam B2. 
The output of the pick-up tube may be ob- 
tained either ïrom the secondary electron cur- 
rent in conductor 3 or in conductor 4 con- 
nected fo signal plate  of target T as will be 
understood by those skflled in the art. This out- 
.Rut curent is then transmitted fo a viewing cath- 
ode ray tube operating in synchronism with the 
take-off beam and visual signals produced there- 
by. 
Since the take-off beam B is of low intensity 
the ïractional removal of the signal charges 
W.fll produce ougoig signals during a multi- 
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plicity of scansions and therefore a bright 
image may be buflt up on the viewing tube dur- 
ing the charge removal. Due to "burning" and 
other characteristics of phosphors especial]y 
5 those with afterglow, greater luminosity may 
be obtained ai the screen of the kinescope when 
the signals are applied a ïractional part af each 
rapid scansion rather than when applied all af 
one slow scansion. Thereïore, tuf improvement 
10 permits one fo pick up radar type signals and 
transmit them fo a receiver with better illumi- 
nation on the screen of the kinescope. Since the 
phosphorescence of a screen decays rapidly in, 
or substantially in, an exponential manner, apN 
15 plying the ïull strength of the signal af each 
scan causes an objectionable flicker with slow 
scanning rates nsed in radar systems. More 
rapid scanning with utilization of only a small 
prt of the charge per scansion eliminates this 
20 flicker. 
The rime for removing ihe charge from the 
target is subject to variation as may be desired 
by varying the intensity of the take-off beam. 
It will be apparent that the signal output of 
25 conductor  4 can be amplified to operate in exist- 
ing television equipment for projecting bright 
pictures of the incoming signals fo any desired 
size in a Teleran or other system, itis also ïeas- 
ible fo make the target act simultaneously as a 
30 photocathode by proper activation. This per- 
toits one to project optiCal pictures of maps and 
other printed information thereon to superpose 
a charge image on the echo signals charge im- 
age in a radar system. 
35 ...While certain specific embodiments have been 
illustrated and described, it will be understood " 
that various changes and modifications may be 
ruade therein without departing from the spirit 
and scope of the invention. 
0 What I claire as new is: 
1. A target for cathode ray tubes comprising 
a conducting plate, a titanate layer o.n the con- 
ducting plate having a thickness sufficient to be 
impervious fo electrons having velocities below 
45 a predetermined value, a layer of silica o] the 
titanate layer that is pervious fo electrons hav- 
ing velocities above a predetermined value lower 
than the lirst value. 
2. A target for cathode ray tubes comprising 
50 a conducting layer, a layer of titanium oxide.on 
the conducting layer having a thickness suffi- 
cient tobe impervious to electrons having veloci- 
ries below a predetermined value, a layer of 
silica on the. layer of titanium oxide that is 
55 pervions fo electrons having velocities above a 
predetermined value lower than the flrst value. 
3. A cathode ray tube comprising, an evacu- 
ated envelope containing a target comprising a 
conducting plate, a layer of insulating mate- 
60 rial impervious fo electron bombardment, said 
insulating layer haing one surface against said 
plate and having a multiplicity of closely spaced 
peaks on ifs other surface, a layer 0f insulating 
material pervious fo electron velocities above a 
65 predetermined value resting on said peaks and 
spaced from the hollows therebetween,.means for 
scanning a beam of electrons over said target 
having sufficient electron- ve!ocities above said 
predetermined value to penetrate Said last 
70 tioned layer and means for scanning a beam of 
electrons over said target having insufficient 
electron velocities to penetrate the last men- 
tioned layer, means providing a greater scanning 
rate for the second mm]tioned electron beam 
75 than the first mentioned beam. ... 
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4. A cathode ray tube comprising an electron 
gun for producing a beam of electrons having 
velocities above a predetermined value, an elec- 
tron gun for producing a beam of electrons hav- 
ing velocities below said value, a target posi- 
tioned in the path of said beams comprising a 
dielectric layer of a material and thickness per- 
vious fo the electrons of the first-mentioned 
beam and impervious to those of the second-men- 
tioned beam and a dielectric layer having a mul- 
tiplicity of peaks engaging the surface of the 
first-mentioned layer remote from the gun, said 
last-mentioned layer being impervious to elec- 
tron bombardment and a conducting layer on 
the surface of the last-mentioned dielectric layer 
opposite said peaks, field producing means for 
scanning the first-mentioned beam over said tar- 
get af a predetermined rate, iield producing 
means for scanning the second-mentioned beam 
over said target af a greater rate, and an elec- 
trode for collecting secondary electrons emitted 
from said target. 
5. A target electrode foï a cathode ray tube 
comprising, a conducting layer, a layer of insula- 
tion on one face of said conducting layer, said 
insulation layer being impervious to electron 
bombardment, and a layer of silica on the sur- 
face of said insulation layer, said silica layer 
having a thickness pervious to electrons having 
velocities above a predetermined value. 
6. A cathode ray tube comprising, electron 
gun means for producing a modulated beam of 
electrons having a velocity above a predeter- 
mined value, a second electron gun means for 
producing a beam of electrons having velocities 
below said value, a target electrode positioned 
in the paths of said electron beams, said target 
electrode including a conducting layer, a layer 
of insulation on the surface of said conducting 
layer, said insulation layer being impervious to 

electron bombardment from said electron gun, a 
layer of silica on the surface of said insulation 
layer, said silica layer having a thickness pervi- 
ous only to electrons having velocities above said 
5 predetermined value. 
7. A signal storage device comprising, an elec- 
tron gun means for producing a first beam of 
electrons having velocities above a predetermined 
value, electron gun means for producing a second 
10 beam of electrons having velocities below said 
predetermined value, a target electrode includ- 
ing a supporing plate positioned in the paths 
of said electron beams, a layer of insulation on 
the surface of said target plate facing said elec- 
15 tron gun means, said insulation layer being of a 
material and thickness impervious to electron 
bombardment from said electron guns, a second 
layer of silica on the surface of said first layer, 
said silica layer being of a material and thick- 
20 ness pervious to electrons having velocities 
above said predetermined value, means for scan- 
ning said electron beams over said target sur- 
face, and a collecting electrode for collecting the 
secondary electrons emitted from said target sur- 
25 face. 

LOUIS PENSAK. 
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